Hyperglycemia reduces integrin subunits alpha v and alpha 5 on the surface of dermal fibroblasts contributing to deficient migration.
Deficient wound healing is a common multifactorial complication in diabetic patients, but the cellular and molecular mechanisms involved are poorly defined. In the present study, we analyzed the effects of hyperglycemia on integrins expression in rat dermal fibroblasts and addressed its role in cell adhesion and migration. Diabetes Mellitus was induced in rats by streptozotocin injection and maintained for 30 days. Primary cultures of dermal fibroblasts from control and diabetic rats were maintained under low glucose (5 mM D-glucose) or high glucose (30 mM D-glucose) for 7 days. Cell adhesion and migration were studied by kymography, transwell, and time-lapse assays, and the expressions of integrin subunits αv and α5 were studied by immunocytochemistry and western blotting. Fibroblasts derived from diabetic rats confirmed a reduced migration speed and delayed spreading compared to fibroblasts derived from control rats. The membrane fraction of diabetic-derived fibroblasts showed a decrease of integrin subunits α5 and αv, which was confirmed by immunocytochemistry assays. A reduction in the pericellular fibronectin matrix was also observed. The exposure of diabetic-derived cells to a higher concentration of exogenous fibronectin improved migration velocity and the expression of αv but did not completely restore their migration capacity. In conclusion, the mechanisms involved in the deleterious effects of Diabetes Mellitus on wound healing include the ability of fibroblasts to secrete and to adhere to fibronectin.